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1
CHIP PACKAGE STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATION

This is a divisional application of and claims the priority
benefit of U.S. patent application Ser. No. 14/324,260, filed
on Jul. 7, 2014, now allowed, which claims the priority
benefit of Taiwan application serial no. 102146307, filed on
Dec. 16, 2013. The entirety of each of the above-mentioned
patent applications is hereby incorporated by reference
herein and made a part of this specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a semiconductor package struc-
ture, and particularly relates to a chip package structure.

2. Description of Related Art

With the advance of integration of integrated circuits,
packaging structures of chips are more and more compli-
cated and diversified. Generally speaking, inductor is an
essential passive device, which is widely used in radio
frequency (RF) circuits, voltage controlled oscillators
(VCO), low noise amplifiers (LNA) or other power ampli-
fiers (PA).

Usually, inductance is increased by increasing the number
of turns of a coil in the manufacture of a high-frequency
inductance element in a semiconductor element. However,
an area required for the inductance on a chip correspond-
ingly increases with the increase in the number of turns. Due
to the trend to miniaturize the size of the chip, there is no
enough space to dispose the inductor. Besides, to facilitate a
heat dissipating efficiency of a package structure, it is
common to dispose a heat dissipating sheet on the package
structure. In the conventional art, the heat dissipating sheet
is usually adhered to the surface of the package structure
with adhesive or solder. However, the heat dissipating sheet
is not able to be firmly adhered to the package structure with
such configuration, making the heat dissipating sheet ablated
or detached from the package structure. The yield rate and
reliability in use of the products are thus influenced, not to
mention that an additional cost for the heat dissipating sheets
is required.

SUMMARY OF THE INVENTION

The invention provides a chip package structure capable
of increasing an area to design the inducting coil, reducing
interference between an inducting coil and a chip, and
facilitating a heat dissipating efficiency.

A chip package structure of the invention includes a chip,
at least an inducting coil, a molding compound, and a
redistribution circuit layer. The chip includes an active
surface and a back surface opposite to the active surface. The
inducting coil is disposed around a first periphery region of
the chip. The molding compound includes an upper surface
and a lower surface opposite to the upper surface, covers the
chip and the periphery region, and exposes the active
surface. In addition, the inducting coil is disposed on the
molding compound and the lower surface of the molding
compound is substantially aligned with respect to the active
surface. The redistribution circuit layer covers the active
surface, a part of the molding compound, and a part of the
inducting coil, and is electrically connected with the chip.

A chip package structure of the invention includes a chip,
a plurality of heat dissipating pillars, a molding compound,
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and a redistribution circuit layer. The chip includes an active
surface and a back surface opposite to the active surface. The
heat dissipating pillars are disposed around a periphery
region of the chip. The molding compound covers the chip
and the periphery region and exposes the active surface. The
heat dissipating pillars are disposed at the molding com-
pound, and the molding compound exposes a part of each of
the heat dissipating pillars. The redistribution circuit layer
covers the active surface and a part of the molding com-
pound, and is electrically connected with the chip.

A chip package structure of the invention includes a chip,
at least an inducting coil, a plurality of heat dissipating
pillars, a molding compound, and a redistribution circuit
layer. The chip includes an active surface and a back surface
opposite to the active surface. The inducting coil is disposed
around a first periphery region of the chip. The heat dissi-
pating pillars are disposed around a periphery region of the
chip. The first and second periphery regions are not over-
lapped with each other. The molding compound covers the
chip, the first periphery region, and the second periphery
region, and exposes the active surface. The inducting coil
and the heat dissipating pillars are disposed on the molding
compound, and the molding compound exposes a part of
each of the heat dissipating pillars. The redistribution circuit
layer covers the active surface and a part of the molding
compound, and is electrically connected with the chip.

Based on the above, the inducting coil is disposed around
the periphery region of the chip in the chip package structure
of'the invention to serve as an inductance element of the chip
package structure. Thus, the area to dispose the inductance
in the chip package structure is increased and no longer
limited to the surface of the chip. The inductance of the chip
package structure is consequently increased. Also, the
inducting coil of the invention is disposed around the chip
instead of being disposed on the active surface of the chip.
Therefore, the signal interference between the inducting coil
and the chip is reduced. Furthermore, in the chip package
structure of the invention, the plurality of heat dissipating
pillars may also be disposed around the periphery region of
the chip, and the heat dissipating pillars are exposed by the
molding compound. Consequently, the chip package struc-
ture is allowed to discharge heat generated by the chip
through the heat dissipating pillars disposed around the chip,
thereby facilitating the heat dissipating efficiency of the chip
package structure and saving the cost of disposing an
additional heat dissipating element such as a heat dissipating
paste or heat sink, etc.

To make the above features and advantages of the inven-
tion more comprehensible, embodiments accompanied with
drawings are described in detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with
the description, serve to explain the principles of the inven-
tion.

FIGS. 1A to 1F are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
according to an embodiment of the invention.

FIG. 2 is schematic bottom view of a configuration of an
inducting coil and a chip according to an embodiment of the
invention.
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FIG. 3 is schematic bottom view of a configuration of an
inducting coil and a chip according to another embodiment
of the invention.

FIGS. 4A to 4F are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
according to another embodiment of the invention.

FIGS. 5A to 5B are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
according to another embodiment of the invention.

FIGS. 6A to 6B are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
according to another embodiment of the invention.

FIG. 7 is a schematic sectional view of a chip package
structure according to another embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

It is to be understood that both the foregoing and other
detailed descriptions, features, and advantages are intended
to be described more comprehensively by providing
embodiments accompanied with figures hereinafter. In the
following embodiments, wordings used to indicate direc-
tions, such as “up,” “down,” “front,” “back,” “left,” and
“right”, merely refer to directions in the accompanying
drawings. Therefore, the directional wording is used to
illustrate rather than limit the present invention. In addition,
in the embodiments hereinafter, same or like elements are
represented by same or like reference numerals.

FIGS. 1A to 1F are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
according to an embodiment of the invention. FIG. 2 is
schematic bottom view of a configuration of an inducting
coil and a chip according to an embodiment of the invention.
FIG. 3 is schematic bottom view of a configuration of an
inducting coil and a chip according to another embodiment
of the invention. Referring to FIGS. 1F and 2, in this
embodiment, a chip package structure 100 includes a chip
110, at least one inducting coil 120, a molding compound
130, and a redistribution circuit layer 140. The chip 110
includes an active surface 112 and a back surface 114
opposite to the active surface 112. The inducting coil 120
may be disposed around a periphery region of the chip 110,
as shown in FIG. 2. The molding compound 130 covers the
chip 110 and the periphery region of the chip 110 and
exposes the active surface 112 of' the chip 110. The inducting
coil 120 is disposed on the molding compound 130, the
redistribution circuit layer 140 covers the active surface 112,
a part of the molding compound 130, and a part of the
inducting coil 120, and electrically connects the chip 110
and the inducting coil 120. In this embodiment, the induct-
ing coil 120 and the chip 110 are electrically connected with
each other. However, the invention is not limited thereto. In
another embodiment, the inducting coil 120 may not be
electrically connected with the redistribution circuit layer
140.

Specifically speaking, in this embodiment, the chip 110
further includes a plurality of pads 116 that are respectively
disposed on the active surface 112, and the redistribution
circuit layer 140 electrically connects the inducting coil 120
with one of the pads 116, as shown in FIG. 1F. In this
embodiment, a number of the inducting coil 120 may be one.
Naturally, in other embodiments of the invention, the num-
ber of the inducting coil 120 may be plural, as shown in FIG.
3, and the redistribution circuit layer 140 may electrically
connect each of the inducting coils 120 to the chip 110. The
invention does not intend to impose a limitation on the
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number of the inducting coil 120 and how the inducting coil
120 is arranged to be disposed around the chip 110.

Specifically speaking, the molding compound 130
includes an upper surface 132 and a lower surface 134
opposite to the upper surface 132. In addition, the lower
surface 134 is substantially aligned with respect to the active
surface 112. The redistribution circuit layer 140 covers the
active surface 112 and the lower surface 134 of the molding
compound 130. In this embodiment, the redistribution cir-
cuit layer 140 includes a first protective layer 142, a pat-
terned conductive layer 144, a second protective layer 146,
a plurality of solder pads 148. Specifically speaking, the first
protective layer 142 may cover the active surface 112 and
the lower surface 134 of the molding compound 130. The
patterned conductive layer 144 may cover the first protective
layer 142. In addition, the patterned conductive layer 144 is
connected with the pads 116 respectively and electrically
connects the inducting coil 120 to one of the pads 116. The
second protective layer 146 covers the first protective layer
142 and a part of the patterned conductive layer 144. In
addition, the second protective layer 146 may have a plu-
rality of openings, as shown in FIG. 1F, so as to expose parts
of the patterned conductive layer 144. The solder pads 148
are disposed on the second protective layer 146 and respec-
tively connected with the parts of the patterned conductive
layer 144 that are exposed by the openings of the second
protective layer 146. In this embodiment, the chip package
structure 100 may further include a plurality of solder balls
150 that are respectively disposed on the solder pads 148.
The solder pad 148 may include an under bump metallurgic
(UBM) layer formed of an adhesion layer, a barrier layer,
and a wetting layer, so as to enhance a bonding strength
between the solder balls 150 and the solder pads 148 and
prevent electro-migration.

With such configuration, the inducting coil 120 is dis-
posed around the periphery region of the chip 110 in the chip
package structure 100 of this embodiment to serve as an
inductance element of the chip package structure 100. In this
way, an area to dispose the inducting coil 120 is no longer
limited to a surface of the chip, and an inductance disposi-
tion area of the chip package structure 100 is increased,
thereby increasing inductance of the chip package structure
100. Besides, compared with the conventional art that
directly disposes the inductance element on the active sur-
face 112 of the chip 110, the inducting coil 120 of this
embodiment is disposed around the chip 110, and is thus
capable of reducing signal interference between the induct-
ing coil 120 and the chip and consequently facilitating a
reception quality. Besides, the inducting coil 120 disposed
around the chip 110 may further facilitate heat dissipation of
the chip and facilitate a heat dissipation efficiency of the chip
package structure 100.

Furthermore, in this embodiment, the inducting coil 120
may be embedded into the molding compound 130 as shown
in FIG. 1F, a surface of the inducting coil 120 away from the
upper surface 132 may be projected from the lower surface
134 as shown in FIG. 1F, and the patterned conductive layer
144 connects a part of the inducting coil 120 projected from
the lower surface 134 to one of the pads 116. A manufac-
turing method of the chip package structure 100 is described
below.

First, referring to FIG. 1A, a metal layer 122 is provided,
and a patterned dry film 124 is disposed on the metal layer
122. Then, as shown in FIG. 1B, a plating process is
performed by using the patterned dry film 124 as a plating
mask to form the inducting coil 120. A chip disposition area
is configured at the center of the inducting coil 120, and the
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inducting coil 120 may be disposed around the chip dispo-
sition area. Then, referring to FIG. 1C, the chip 110 is
disposed on the patterned dry film 124 to locate the chip 110
in the chip disposition area. Then, the molding compound
130 is formed on the chip 110 and the periphery region of the
chip 110, such that the inducting coil 120 may be disposed
around the periphery region of the chip and embedded into
the molding compound 130, as shown in FIG. 2. The chip
110 includes the plurality of pads 116 as well as the active
surface 112 and the back surface 114 that are opposite to
each other. The pads 116 are disposed on the active surface
112, and the molding compound 130 includes the upper and
lower surfaces 132 and 134 opposite to each other. Also, the
lower surface 134 is substantially aligned with respect to the
active surface 112.

Then, referring to FIGS. 1D and 1E, the metal layer 122
is removed by, for example, using an etching process, the
patterned dry film 124 is removed to expose the active
surface 112 and the lower surface 134 of the molding
compound 130, and the surface of the inducting coil 120
away from the upper surface 132 is projected from the lower
surface 134 as shown in FIG. 1E. Afterwards, the redistri-
bution circuit layer 140 is formed, as shown in FIG. 1F. The
redistribution circuit layer 140 electrically connects the
inducting coil 120 and one of the pads 116. Then, the
plurality of solder balls 150 respectively form electrical
connection with the redistribution circuit layer 140 to sub-
stantially complete manufacture of the chip package struc-
ture 100.

Specifically speaking, formation of the redistribution cir-
cuit layer 140 may includes the following steps. First, the
first protective layer 142 is formed on the active surface 112
and the lower surface 134 of the molding compound 130.
Then, the patterned conductive layer 144 is formed on the
first protective layer 142. In addition, the patterned conduc-
tive layer 144 is connected with the pads 116 respectively
and connects the part of the inducting coil 120 projected
from the lower surface 134 to one of the pads 116, so as to
electrically connect the inducting coil 120 and the chip 110.
Then, the second protective layer 146 is formed on the first
protective layer 142 and the patterned conductive layer 144.
Moreover, the second protective layer 146 exposes the parts
of the patterned conductive layer 144. Subsequently, the
plurality of solder pads 148 are formed on the second
protective layer 146, and then the solder pads 148 are
connected with the parts of the patterned conductive layer
144 exposed by the second protective layer 146. Accord-
ingly, manufacture of the redistribution circuit layer 140 is
completed. Then, the plurality of solder balls 150 may be
respectively disposed on the solder pads 148 to serve as
external terminals for the chip package structure 100 to be
electrically connected with other electronic elements.

FIGS. 4A to 4F are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
according to another embodiment of the invention. It should
be noted that the chip package structure 100 of this embodi-
ment shown in FIG. 4F is similar to the chip package
structure 100 shown in FIG. 1F. Thus, the reference numer-
als and a part of the contents in the previous embodiment are
used in the following embodiments, in which identical
reference numerals indicate identical or similar elements,
and repeated description of the same technical contents is
omitted. For a detailed description of the omitted parts,
reference can be found in the previous embodiment, and no
repeated description is contained in this embodiment.
Description regarding differences between the chip package
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structure 100 shown in FIG. 4F and the chip package
structure 100 shown in FIG. 1F is provided below.

In this embodiment, the inducting coil 120 of the chip
package structure 100 may be embedded into the molding
compound 130, as shown in FIG. 4F. In addition, a surface
of the inducting coil 120 away from the lower surface 134
of the molding compound 130 is substantially aligned with
respect to the upper surface 132 of the molding compound
130. Furthermore, the molding compound 130 may further
include a via 138 to expose a part of the inducting coil 120.
The redistribution circuit layer 140 may include the pat-
terned conductive layer 144. The patterned conductive layer
144 connects the part of the inducting coil 120 exposed by
the via 138 to one of the pads 116, so as to electrically
connect the inducting coil 120 and the chip 110. A manu-
facturing method of the chip package structure 100 shown in
FIG. 4F is described below to clearly describe a configura-
tion of elements of the chip package structure 100 of this
embodiment.

First, the inducting coil 120 is formed on the metal layer
122 according to the illustration of FIGS. 1A and 1B. Also,
referring to FIG. 4A, the chip 110 is formed on a support
layer 160. The chip 110 includes the plurality of pads 116
and the active and back surfaces 112 and 114 opposite to
each other, as described in the embodiment above. In this
embodiment, the support layer 160 may be formed of a
copper coil layer 162 and a dry film 164, for example, to
support the chip 110. Referring to FIG. 4B, the molding
compound 130 is formed on the support layer 160 and
covers the chip 110. The inducting coil 120 and the metal
layer 122 framed according to the illustration of FIGS. 1A
and 1B are laminated together onto the upper surface 132 of
the molding compound 130, such that the inducting coil 120
is embedded into the molding compound 130 and disposed
around the periphery region of the chip 110.

Subsequently, referring to FIG. 4C, the metal layer 122 is
removed by, for example, an etching process, such that the
surface of the inducting coil 120 away from the lower
surface 134 of the molding compound 130 is substantially
aligned with respect to the upper surface 132 of the molding
compound 130. Then, as shown in FIG. 4D, the support
layer 160 is removed to expose the active surface 112 of the
chip 110 and the lower surface 134 of the molding com-
pound 130.

Further referring to FIG. 4E, the via 138 is formed on the
lower surface 134 of the molding compound 130, such that
the part of the inducting coil 120 is exposed. In this
embodiment, the via 138 may be formed by laser drilling.
More specifically, drilling may be performed by using
carbon dioxide (CO,) laser. Subsequently, referring to FIG.
4F, the redistribution circuit layer 140 is formed on the
active surface 112 of the chip 110 and the lower surface 134
of the molding compound 130. As described in the previous
embodiment, the redistribution circuit layer 140 includes the
protective layer 142, 146, the patterned conductive layer
144, and the plurality of solder pads 148. As shown in FIG.
4F, the patterned conductive layer 144 connects the part of
the inducting coil 120 exposed by the via 138 to one of the
pads 116, so as to electrically connect the inducting coil 120
and the chip 110. Then, the plurality of solder balls 150 may
be disposed on the redistribution circuit layer 140, so as to
serve as the external terminals for the chip package structure
100 to be electrically connected with other electronic ele-
ments. Accordingly, manufacture of the chip package struc-
ture 100 shown in FIG. 4F is substantially completed.

FIGS. 5A to 5B are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
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according to another embodiment of the invention. It should
be noted that the chip package structure 100 of this embodi-
ment shown in FIG. 5B is similar to the chip package
structure 100 shown in FIG. 1F. Thus, the reference numer-
als and a part of the contents in the previous embodiment are
used in the following embodiments, in which identical
reference numerals indicate identical or similar elements,
and repeated description of the same technical contents is
omitted. For a detailed description of the omitted parts,
reference can be found in the previous embodiment, and no
repeated description is contained in this embodiment.
Description regarding differences between the chip package
structure 100 shown in FIG. 5B and the chip package
structure 100 shown in FIG. 1F is provided below.

In this embodiment, the inducting coil 120 of the chip
package structure 100 may be disposed on the lower surface
134 of the molding compound 130, as shown in FIG. 5B,
instead of being embedded into the molding compound 130.
The patterned conductive layer 144 of the redistribution
circuit layer 140 is connected to the plurality of pads 116 on
the active surface 112 of the chip 110 respectively and
connects the inducting coil 120 to one of the pads 116. A
manufacturing method of the chip package structure 100
shown in FIG. 5B is described below to clearly describe a
configuration of elements of the chip package structure 100
of this embodiment.

First of all, referring to FIG. 5A, the chip 110 is provided,
and the molding compound 130 is formed on the chip 110.
In addition, the molding compound 130 covers the chip 110
and the periphery region of the chip 110, as shown in FIG.
5A. Then, referring to FIG. 5B, the inducting coil 120 is
formed on the lower surface 134 of the molding compound
130, and the redistribution circuit layer 140 is formed on the
active surface 112 of the chip 110 and the lower surface 134
of the molding compound 130. In addition, the inducting
coil 120 surrounds the periphery region of the chip 110. In
this embodiment, the redistribution circuit layer 140
includes the patterned conductive layer 144, the protective
layer 142, 146, and the plurality of solder pads 148. More-
over, as shown in FIG. 5B, the patterned conductive 144
connects the inducting coil 120 to one of the pads 116, so as
to electrically connect the inducting coil 120 and the chip
110. Then, the plurality of solder balls 150 may be disposed
on the redistribution circuit layer 140, so as to serve as the
external terminals for the chip package structure 100 to be
electrically connected with other electronic elements.
Accordingly, the chip package structure 100 shown in FIG.
5B is substantially completed, and the chip package struc-
ture 100 may be formed by plating.

FIGS. 6A to 6B are schematic sectional views showing a
flow of a manufacturing method of a chip package structure
according to another embodiment of the invention. In this
embodiment, a chip package structure 200 includes a chip
210, a plurality of heat dissipating pillars 220, a molding
compound 230, and a redistribution circuit layer 240. The
chip 210 includes an active surface 212 and a back surface
214 opposite to the active surface 212. In this embodiment,
the chip 210 further includes a plurality of pads 216 disposed
on the active surface 212 of the chip 210. The heat dissi-
pating pillars 220 are disposed around a periphery region of
the chip 210. The molding compound 230 covers the chip
210 and a periphery region of the chip 210 and exposes the
active surface 212, such that the heat dissipating pillars 220
are embedded into the molding compound 230, and the
molding compound 230 exposes a part of each of the heat
dissipating pillars 220. The molding compound 230 includes
an upper surface 232 and a lower surface 234 opposite to
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each other, and the lower surface 234 is substantially aligned
with respect to the active surface 214. The redistribution
circuit layer 240 covers the active surface 212 and the lower
surface 234 of the molding compound 230 and electrically
connects the chip 210. In addition, in this embodiment,
surfaces of the heat dissipating pillars 220 away from the
upper surface 232 of the molding compound 230 are pro-
jected from the lower surface 234 of the molding compound
230, and the heat dissipating pillars 220 are not electrically
connected with the redistribution circuit layer or other
circuit layer on the active surface 214 of the chip 210.

Specifically speaking, in this embodiment, the redistribu-
tion circuit layer 240 includes a first protective layer 242, a
patterned conductive layer 244, a second protective layer
246, and a plurality of solder pads 248, as shown in FIG. 6B.
The first protective layer 242 covers the active surface 212
and the lower surface 234 of the molding compound 230.
The patterned conductive layer 244 covers the first protec-
tive layer 242 and respectively connects the pads 216. The
second protective layer 246 covers the first protective layer
242 and is disposed with a plurality of openings to expose
parts of the patterned conductive layer 244. The solder pads
248 are disposed on the second protective layer 246 and are
respectively connected with the patterned conductive layer
244 that are exposed by the openings of the second protec-
tive layer 246. In this embodiment, the chip package struc-
ture 200 may further include a plurality of solder balls 250
that are respectively disposed on the solder pads 248. The
solder pad 248 may include an under bump metallurgic layer
formed of an adhesion layer, a barrier layer, and a wetting
layer, as previously described, so as to enhance a bonding
strength between the solder balls 250 and the solder pads
248 and prevent electro-migration.

More specifically speaking, the molding compound 230
may further include a plurality of openings 236. The redis-
tribution circuit layer 240 covers the lower surface 234 of
the molding compound 230, and the openings 236 are
located on the upper surface 232 of the molding compound
230, so as to respectively expose a top surface of each of the
heat dissipating pillars 220, as shown in FIG. 6B. With such
an configuration, in the chip package structure 200 of this
embodiment, the heat dissipating pillars 220 are disposed
around the periphery region of the chip 210, and the heat
dissipating pillars 220 are not electrically connected with the
chip 210. In addition, the top surfaces of the heat dissipating
pillars 220 are exposed by using the openings 236 of the
molding compound 230. Consequently, the chip package
structure 200 is allowed to discharge heat generated by the
chip 210 through the exposed heat dissipating pillars 220,
thereby facilitating a heat dissipating efficiency of the chip
package structure 200 and saving a cost of disposing an
additional heat dissipating element such as a heat dissipating
paste or heat dissipating sheet, etc. Besides, in other embodi-
ments, the chip 210 may have a stacked type chip structure
that is formed of a plurality of chips stacked with respect to
each other. The heat dissipating pillars 220 disposed around
the periphery region of the stacked type chip structure thus
facilitate lateral heat dissipation of the stacked type chip
structure.

Accordingly, the chip package structure 200 shown in
FIG. 6B may be manufactured with the manufacturing
method shown in FIGS. 1A to 1F. Therefore, FIGS. 1A to 1F
are referred to as a detailed flowchart of manufacture.
Specifically speaking, manufacturing processes of the chip
package structure 200 includes providing a metal layer 222
similar to the metal layer shown in FIG. 1A, as shown in
FIG. 6A, disposing a patterned dry film 224 on the metal
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layer 222, then using the patterned dry film 224 as an plating
mask to perform an plating process to form the plurality of
heat dissipating pillars 220 shown in FIG. 6B. In addition,
the plurality of heat dissipating pillars 220 are disposed
around a chip disposition area. Subsequently, the chip 210 is
disposed on the patterned dry film 224 to locate the chip 210
in the chip disposition area. Then, the molding compound
230 is formed on the chip 210 and the periphery region of
the chip 210, such that the heat dissipating pillars 220 are
embedded into the molding compound 230.

Then, the plurality of openings 236 as shown in FIG. 6B
are formed on the upper surface 232 of the molding com-
pound 230, such that the top surfaces of the heat dissipating
pillars 220 are respectively exposed. Then, the metal layer
222 and the patterned dry film 224 may be removed to
expose the active surface 212 of the chip 210 and the lower
surface 234 of the molding compound 230. Also, the sur-
faces of the heat dissipating pillars 220 away from the upper
surface 232 are projected from the lower surface 234, as
shown in FIG. 6B. Subsequently, as shown in FIG. 6B, the
redistribution circuit layer 240 is formed, such that the
redistribution circuit layer 240 is electrically connected with
the plurality of pads 216 on the active surface 212 of the chip
210. Afterwards, the plurality of solder balls 250 respec-
tively form electrical connection with the redistribution
circuit layer 240 to serve as external terminals for the chip
package structure 200 to be electrically connected with other
electronic elements. Accordingly, manufacture of the chip
package structure 200 is substantially completed.

Furthermore, in other embodiments, the heat dissipation
pillars may also be embedded into the molding compound
230, such that surfaces of the heat dissipation pillars away
from the lower surface 234 are substantially aligned with
respect to the upper surface 232 to be exposed by the
molding compound 230. Namely, the configuration is simi-
lar to the configuration of the inducting coil 130 shown in
FIG. 4F. Consequently, the heat dissipating pillars may be
disposed around the periphery region of the chip 210 and
aligned with respect to the upper surface 232 of the molding
compound 230 to be exposed by the molding compound
230. Accordingly, the heat generated by the chip 210 may be
discharged through the exposed heat dissipating pillars 220,
thereby facilitating the heat dissipating efficiency.

FIG. 7 is a schematic sectional view of a chip package
structure according to another embodiment of the invention.
Referring to FIG. 7, in this embodiment, a chip package
structure 300 includes a chip 310, at least one inducting coil
320a, a plurality of heat dissipating pillars 3205, a molding
compound 330, and a redistribution circuit layer 340. The
chip 310 includes an active surface 312, a back surface 314
opposite to the active surface 312, and a plurality of pads
316 disposed on the active surface 312. The inducting coil
320a is disposed around a first periphery region of the chip
310. The heat dissipating pillars 3205 are disposed around a
second periphery region of the chip 310. In this embodi-
ment, the first and second periphery regions are not over-
lapped with each other but surround the chip 310. The
molding compound 330 covers the chip 310, the first periph-
ery region, and the second periphery region. In this embodi-
ment, the molding compound 330 includes an upper surface
332 and a lower surface 334 opposite to each other. In
addition, the lower surface 334 of the molding compound
330 is substantially aligned with respect to the active surface
312 of the chip 310 to expose the active surface 312. The
inducting coil 320q and the heat dissipating pillars 3205 are
disposed on the molding compound 330, the molding com-
pound 330 exposes a part of each of the heat dissipating

10

35

40

45

10

pillars 3205, and the redistribution circuit layer 340 covers
the active surface 312 and the lower surface 334 of the
molding compound 330. Furthermore, the redistribution
circuit layer 340 is connected with the pads 316 respectively
and connects the inducting coil 320a with one of the pads
316, so as to electrically connect the chip 310 and the
inducting coil 320q. The heat dissipating pillars 3205 are not
electrically connected with the redistribution circuit layer
340 or other circuit layer on the chip 310.

Specifically speaking, in this embodiment, the redistribu-
tion circuit layer 340 includes a first protective layer 342, a
patterned conductive layer 344, a second protective layer
346, and a plurality of solder pads 348. The first protective
layer 342 covers the active surface 312 and the lower surface
334 of the molding compound 330. The patterned conduc-
tive layer 344 covers the first protective layer 342, respec-
tively connects the pads 316, and electrically connects the
inducting coil 320a to one of the pads 316. The second
protective layer 346 covers the first protective layer 342 and
exposes at least parts of the patterned conductive layer 344.
The solder pads 348 are disposed on the second protective
layer 346 and respectively connected with the parts of the
patterned conductive layer 344 that are exposed by the
second protective layer 346. In this embodiment, the chip
package structure 300 may further include a plurality of
solder balls 350 respectively disposed on the solder pads
348. In addition, the solder pad 348 may include an under
bump metallurgic layer as previously described, so as to
enhance a bonding strength between the solder balls 350 and
the solder pads 348 and prevent electro-migration.

Accordingly, the chip package structure 300 of this
embodiment may be manufactured in a manufacturing
method similar to the manufacturing method shown in
FIGS. 1A to 1F, except that compared with the process of
forming the inducting coil 120 with a patterning process in
FIG. 1B, the inducting coil 320a and the plurality of heat
dissipating pillars 3205 are simultaneously formed around
the chip 310 by using one single patterning process. Then,
the molding compound 330 covers thereon, such that the
inducting coil 320a and the heat dissipating pillars 3205 are
respectively embedded into the molding compound 330, and
surfaces of the inducting coil 320a and the heat dissipating
pillars 32056 away from the upper surface 332 are projected
from the lower surface 334. Subsequently, a plurality of
openings 336 are formed on the upper surface 332 of the
molding compound 330 to expose top surfaces of the heat
dissipating pillars 3205. Then, the redistribution circuit layer
340 is formed, such that the redistribution circuit layer 340
is connected with the pads 316 on the active surface 312
respectively and electrically connects the inducting coil
320a to one of the pads 316. In this embodiment, the
redistribution circuit layer 340 may include a patterned
conductive layer 344 that connects a part of the inducting
coil 320a projected from the lower surface 334 to one of the
pads 316. Afterwards, the plurality of solder balls 350
respectively form electrical connection with the redistribu-
tion circuit layer 340 to serve as external terminals for the
chip package structure 300 to be electrically connected with
other electronic elements. Accordingly, manufacture of the
chip package structure 300 is substantially completed.

In addition, in other embodiments, the inducting coil and
the heat dissipating pillars of the chip package structure 300
may be configured in accordance with the configuration of
the inducting coil 130 shown in FIG. 4F. Namely, the
inducting coil and the heat dissipating pillars are embedded
into the molding compound 330, and surfaces of the induct-
ing coil and the heat dissipating pillars away from the lower
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surface 334 may be aligned with respect to the upper surface
332, such that the heat dissipating pillars are exposed by the
molding compound 330. In addition, the via 138 shown in
FIG. 4F may be formed on the lower surface 234 of the
molding compound 330 to expose a part of the inducting coil
and allow the patterned conductive layer 344 of the redis-
tribution circuit layer 340 to connect the part of the inducting
coil exposed by the via to one of the pads 316. Consequently,
the inducting coil and the heat dissipating pillars may be
disposed around the periphery regions of the chip 310 and
expose the heat dissipating pillars from the molding com-
pound 330, such that heat generated by the chip 310 may be
discharged through the exposed heat dissipating pillars,
thereby facilitating a heat dissipating efficiency.

In view of the foregoing, the inducting coil is disposed
around the periphery region of the chip in the chip package
structure of the invention to serve as an inductance element
of'the chip package structure. In this way, the area to dispose
the inducting coil is no longer limited to a surface of the
chip, and the inductance disposition area of the chip package
structure is increased to thereby increase the inductance of
the chip package structure. Besides, compared with the
conventional art that directly disposes the inductance ele-
ment on the active surface of the chip, the inducting coil of
the invention is disposed around the chip, and is thus capable
of reducing signal interference between the inducting coil
and the chip and consequently facilitating the reception
quality.

Furthermore, in the chip package structure of the inven-
tion, the plurality of heat dissipating pillars may also be
disposed around the periphery region of the chip, the heat
dissipating pillars are not electrically connected with the
chip, and the top surfaces of the heat dissipating pillars are
exposed by the molding compound. Consequently, the chip
package structure is allowed to discharge the heat generated
by the chip through the heat dissipating pillars disposed
around the chip, thereby facilitating the heat dissipating
efficiency of the chip package structure and saving the cost
of disposing an additional heat dissipating element such as
a heat dissipating paste or heat dissipating sheet, etc. In
addition, as the invention utilizes a well-developed semi-
conductor manufacturing process to realize the inducting
coil and the heat dissipating pillars as the inductance ele-
ment and the heat dissipating element in the chip package
structure, the ease of manufacture consequently leads to an
easier mass production and lower manufacture cost.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the invention. In view of the foregoing, it is intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims and their equivalents.

What is claimed is:

1. A chip package structure, comprising:

a chip, comprising an active surface and a back surface

opposite to the active surface;

a plurality of heat dissipating pillars, disposed around a
periphery region of the chip;

a molding compound, covering the chip and the periphery
region and exposing the active surface, wherein the
heat dissipating pillars are disposed at the molding
compound, and the molding compound exposes a part
of each of the heat dissipating pillars, the molding
compound comprises an upper surface, a lower surface
opposite to the upper surface, and a plurality of open-
ings, the lower surface is substantially aligned with
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respect to the active surface, the openings are located
on the upper surface, the heat dissipating pillars are
embedded into the molding compound, a surface of
each of the heat dissipating pillar away from the upper
surface is projected from the lower surface, and each of
the openings exposes a top surface of a corresponding
one of the heat dissipating pillars; and

a redistribution circuit layer, covering the active surface
and the lower surface of the molding compound, and
the redistribution circuit layer being electrically con-
nected with the chip.

2. The chip package structure as claimed in claim 1,
wherein the redistribution circuit layer covers the surface of
each of the heat dissipating pillar away from the upper
surface.

3. The chip package structure as claimed in claim 1,
wherein the molding compound comprises an upper surface
and a lower surface opposite to the upper surface, the lower
surface is substantially aligned with respect to the active
surface, the heat dissipating pillars are embedded into the
molding compound, and surfaces of the heat dissipating
pillars away from the lower surface are aligned with respect
to the upper surface to be exposed by the molding com-
pound.

4. The chip package structure as claimed in claim 1,
wherein the redistribution circuit layer comprises a first
protective layer, a patterned conductive layer, a second
protective layer, and a plurality of solder pads.

5. The chip package structure as claimed in claim 4,
wherein the first protective layer covers the active surface
and the lower surface of the molding compound, the pat-
terned conductive layer is disposed at the first protective
layer and electrically connected to the chip, the solder pads
are disposed on the first protective layer and electrically
connected to the patterned conductive layer, and the second
protective layer is disposed on the first protective layer and
exposes the solder pads.

6. The chip package structure as claimed in claim 4,
further comprising a plurality of solder balls respectively
disposed on the solder pads.

7. A chip package structure, comprising:

a chip, comprising an active surface and a back surface

opposite to the active surface;

at least one inducting coil, disposed around a first periph-
ery region of the chip;

a plurality of heat dissipating pillars, disposed around a
second periphery region of the chip, wherein the first
and second periphery regions are not overlapped with
each other;

a molding compound, covering the chip, the first periph-
ery region, and the second periphery region, and the
molding compound exposing the active surface,
wherein the inducting coil and the heat dissipating
pillars are disposed on the molding compound, and the
molding compound exposes a part of each of the heat
dissipating pillars; and

a redistribution circuit layer, covering the active surface
and a part of the molding compound, and the redistri-
bution circuit layer being electrically connected with
the chip.

8. The chip package structure as claimed in claim 7,
wherein the chip further comprises a plurality of pads
disposed on the active surface, and the redistribution circuit
layer electrically connects the inducting coil to one of the
pads.

9. The chip package structure as claimed in claim 8,
wherein the redistribution circuit layer comprises a patterned
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conductive layer that connects a part of the inducting coil
projected from the lower surface to one of the pads.

10. The chip package structure as claimed in claim 8,
wherein the molding compound further comprises a via that
exposes a part of the inducting coil, the redistribution circuit
layer comprises a patterned conductive layer, and the pat-
terned conductive layer connects the part exposed by the via
to one of the pads.

11. The chip package structure as claimed in claim 10,
wherein the via is disposed at the lower surface of the
molding compound.

12. The chip package structure as claimed in claim 7,
wherein the molding compound comprises an upper surface,
a lower surface opposite to the upper surface, and a plurality
of openings, the lower surface is substantially aligned with
respect to the active surface, the inducting coil and the heat
dissipating pillars are embedded into the molding com-
pound, surfaces of the inducting coil and the heat dissipating
pillars away from the upper surface are projected from the
lower surface, the openings are located on the upper surface,
and each of the openings exposes a top surface of a corre-
sponding one of the heat dissipating pillars.

13. The chip package structure as claimed in claim 12,
wherein the redistribution circuit layer covers the surfaces of
the inducting coil and the heat dissipating pillars away from
the upper surface.

14. The chip package structure as claimed in claim 7,
wherein the molding compound comprises an upper surface
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and a lower surface opposite to the upper surface, the lower
surface is substantially aligned with respect to the active
surface, the inducting coil and the heat dissipating pillars are
embedded into the molding compound, and surfaces of the
inducting coil and the heat dissipating pillars are aligned
with respect to the upper surface.

15. The chip package structure as claimed in claim 7,
wherein the redistribution circuit layer comprises a first
protective layer, a patterned conductive layer, a second
protective layer, and a plurality of solder pads.

16. The chip package structure as claimed in claim 15,
further comprising a plurality of solder balls respectively
disposed on the solder pads.

17. The chip package structure as claimed in claim 7,
wherein the first protective layer covers the active surface
and the lower surface of the molding compound, the pat-
terned conductive layer is disposed at the first protective
layer and electrically connects the inducting coil and the
chip, the solder pads are disposed on the first protective layer
and electrically connected to the patterned conductive layer,
and the second protective layer disposed on the first protec-
tive layer and exposes the solder pads.

18. The chip package structure as claimed in claim 7,
wherein the first periphery region and second periphery
region surround the chip together.
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